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Abstract 
Effect of ratio of different leavening agents (yeast and Jiaozi) on the quailty of Chinese steamed bread was 
investigated in this study. The yeast and Jiaozi were mixed at the ratio between 1 to zero to 1 to 4. The results showed 
that when the ratio is 4 to 1, the steamed bread had the highest sensory score. The whiteness, specific volume and 
hardness of the steamed bread prepared by the ratio could be as same as that by yeast and the flavor was much better 
than that by yeast. Therefore, when the ratio between yeast and Jiaozi was 4 to 1 the best quality of steamed bread 
can be obtained. 
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of [name organizer] 
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1. Introduction 
Yeast and Jiaozi are two different kinds of leavening agents and they showed their own advantages 
and disadvantages. As a traditional leavening agent, Jiaozi contains different kinds of microorganisms, 
especially a large number of bacteria and mold besides yeast which could increase flavor of steamed 
bread. Therefore, the dough and Chinese steamed bread produced by Jiaozi have their unique taste and 
flavor which are greatly loved by consumers[1].. These virtues make up for its shortcoming of lower 
leavening capacity compared with pure yeast and it could not be replaced by yeast completely. As a new 
leavening agent, the pure yeast shows several times, even up to 10 times higher leavening capacity than 
Jiaozi. It greatly reduces the proofing time of dough and simplifies the process of steamed bread 
production. However, the steamed bread prepared by yeast lacks the flavor and taste by Jiaozi. In this 
study, the two leavening agents were used simultaneously and the effect of ratio of yeast to Jiaozi on 
quality of Chinese steamed bread was investigated in order to find the best ratio of yeast to Jiaozi to 
prepare Chinese steamed bread  
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2 .Materials and methods 
2.1 Materials 
Flour was Jinyuan brand and the yeast was Angle brand. Jiaozi purchased from Nanyan. 
2.2 Steamed bread making process 
The Steamed bread was made as described priviously [1]. The mixed leavening agents and wheat flour 
were mixed with water (45% of the amount of flour) and stirred for 15 min. After mixing, the dough was 
pressed on the pressing machine for 25 times, and then was formed. The dough was fermented at 38ć
and 80% relative humidity for 60 min and then steamed for 25 min in pot. The yeast and Jiaozi were 
mixed at the ratio between 1 to zero to 1 to 4 as shown in table 1. The results of ratio 0 to 1 was not 
shown here because steamed bread can not be made by Jiaozi alone at short leavening time through the 
process described above. 
Table 1 Amount of leavening agents 
Yeast Jiaozi Ratio of yeast to Jiaozi
1% 0 1:0 
0.8% 0.2×3% 4:1 
0.6% 0.4×3% 3:2 
0.4% 0.6%×3% 2:3 
0.2% 0.8×3% 1:4 
2.3 Quality evaluation 
Bread sensory and flavor evaluation was conducted according to Liu[2]. In brief, steamed bread cooled 
at room temperature for 30 min, and then was evaluated by eight trained researchers separately. After 
removing the minimum and highest scores, the averaged score was used.  
The specific volume of steamed bread was determined by rapeseed displacement method[3].. 
Whiteness was studied by the method for flour whiteness[4].. The hardness was determined according to 
the procedure reported by Liu[5].
3. Results and discussion 
3.1 Effects of leavening time and ratio of yeast to Jiaozi on the specific volume, whiteness and hardness of 
steamed bread 
Effects of leavening time and ratio of yeast to Jiaozi on the specific volume of steamed bread are 
shown in Figure 1. With increasing the proportion of yeast, the specific volume of steamed bread showed 
a rising trend and pure yeast have the highest specific volume. This is because the yeast is a leavening 
agent containing pure strain which can metabolize rapidly in the dough. Therefore, it produced a large 
number of CO2 and shows strong leavening capacity. The Jiaozi is a multi-strain leavening agent. It has a 
lot of mold and lactic acid bacteria besides yeast. In addition, the Jiaozi has more raw materials, such as 
rice flour, wheat bran, etc. These factors lead to the weaker leavening capacity of Jiaozi which result the 
lower specific volume. 
In general, the specific volume of steamed bread gradually increased as the leavening time increased 
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for all of the mixed leavening agents. This is due to the activity of microorganism increased when they 
were set in the suitable environment for dough leavening. 
Figure 1 Effects of leavening time and ratio of yeast to Jiaozi on the specific volume of steamed bread. 
With the increased ratio of yeast, the whiteness of steamed bread rose during the first 60 min 
leavening time for the ratio of 1 to 0 and 4 to 1 or 75 min for 3 to 2 and 2 to 3 and then a downward trend 
was observed after 75 min (Figure 2). The whiteness continuously increased in the time studied for the 
ratio of 1 to 4. Bread whiteness is related to its internal structure which is influenced by dough leavening. 
When the hole in the steamed bread is too small or too large the whiteness of bread will fall. So leavening 
for 60 produced proper internal structure for the mix leavening agents with more yeast. 
As can be seen from figure 3, the hardness of steamed bread concentration is inversely proportional to 
the ratio of yeast to Jiaozi. And for the same leavening agent, lower hardness value was got as the 
leavening time increased. These results were due to the increased CO2 gas production when the yeast 
amount or its metabolism activity increased. The gas made the dough soft which result the decreased 
hardness of the final product. 
Figure 2 Effects of leavening time and ratio of yeast to Jiaozi on the whiteness of steamed bread. 
Figure 3 Effect of leavening time and ratio of yeast to Jiaozi on the hardness of steamed bread. 
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3.2 Effects of leavening time and ratio of yeast to Jiaozi on the flavor and sensory scores of steamed 
bread 
Effects of leavening time and ratio of yeast to Jiaozi on the flavor are shown in figure 4. The steamed 
bread made by mixed leavening agents at all studied ratio showed higher flavor scores than that by pure 
yeast. Flavor score increased with increasing the ratio of Jiaozi. However, flavor score decreased when 
too much Jiaozi added in the mixed leavening agent (1 to 4), because the dough was not well fermented. 
Jiaozi is a multi-strain leavening agent. A large number of alcohol, ester, aldehyde and other flavor 
compounds were produced by these microorganisms[6]. This is significantly different from that fermented 
by pure yeast. 
Figure 5 shows that the maximum of sensory score was obtained at the ratio of 4 to 1. A higher 
sensory score was gotten when the ratio of yeast was increased and the highest score for different ratio 
appeared at different leavening time. The lower proportion of yeast was used, the longer time was 
required for leavening to highest score. Sensory score for the steamed bread was a comprehensive variety 
of indicators. Although the minimum hardness, the maximum specific volume, the highest whiteness was 
obtained for the yeast steamed bread, but its flavor is not obvious which made it a lower sensory score. 
Figure 4 Effects of leavening time and ratio of yeast to Jiaozi on the flavor of steamed bread. 
Figure 5 Effects of leavening time and ratio of yeast to Jiaozi on the sensory score of steamed bread. 
4.Conclusion 
The steamed bread made by leavening agents mixed by Jiaozi and yeast showed significantly higher 
flavor score than that by pure yeast. When the ratio of yeast to Jiaozi was 4 to 1 steamed bread had the 
highest sensory score. Further study can be conducted on the effect of pure bacteria in Jiaozi on the flavor 
of steamed bread.  
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